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ABSTRAK 
Beberapa tahun kebelakangan ini, jumlah bangunan struktur yang rosak dan terjejas 
disebabkan oleh gempa bumi semakin meningkat di Malaysia terutamanya di Sabah. 
Kajian telah dijalankan dimana gegaran di Malaysia adalah disebabkan oleh gelombang 
seismik yang dihasilkan daripada gempa bumi yang berlaku di negara jiran atau gegaran 
gempa berskala kecil yang berlaku. Sebab kegagalan struktur adalah kerana reka bentuk 
yang tidak mencukupi oleh jurutera tanpa mengambil kira kesan seismik ketika 
merancang struktur. Oleh itu, jurutera perlu mengambil berat tentang kekurangan 
pertimbangan tentang reka bentuk seismik di Malaysia Standard prosedur yang boleh 
dilihat dari prestasi seismik dan kelemahan tembok penahan yang digunakan secara 
meluas di Malaysia. Struktur dinding penahan yang kebanyakannya digunakan untuk 
mengekalkan tekanan bebanan sisi yang sangat kritikal dan penting untuk menghalang 
tanah daripada runtuh dan terhakis yang juga memegang tanah yang memberi kekuatan 
kepada bangunan dan struktur ini mungkin akan berlaku kerosakan dan pergerakan akibat 
kesan seismik. Oleh itu, matlamat kertas ini adalah untuk mengkaji ciri-ciri  dinamik 
dinding penahan dan menilai kapasiti rintangan struktur di bawah bebanan gempa yang 
berbeza. Oleh itu, dinding penahan disimulasikan oleh model dan dianalisis 
menggunakan perisian Finite Element Modelling oleh perisian SAP2000 di bawah 
pelbagai jenis analisis yang berbeza. Analisis yang diliputi di dalam kajian ini adalah 
analisis getaran bebas, analisis sejarah masa dan tindak balas analisis spektrum di bawah 
dua pemuatan gempa bumi yang berbeza. Pemuatan gempa bumi diperolehi dari Jabatan 
Meteorologi Malaysia yang merupakan gempa Acheh dan Elcentro yang digunapakai di 
dalam analisis untuk melakukan perbandingan dalam ciri dinamik dinding penahan. 
Daripada analisis dapat merumuskan bahawa, struktur tembok penahan umumnya 
mampu menahan seismisiti yang rendah dan besar dan juga dapat menghasilkan 
pemuatan gempa yang berpotensi yang berbeza. 
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ABSTRACT 
During past recent years, the number of building structural damage affected by 
earthquake is increase in Malaysia especially in Sabah. The study was conducted because 
the tremors in Malaysia were due to the seismic wave generated from the earthquake that 
occurred in neighbouring countries or low scale earthquake that occured. The reason of 
failure the structure because of inadequate design by Engineer without considering 
seismic effect in while designing the structure. Hence, engineers need concerned in lack 
of consideration of seismic design in Malaysia Standard procedure which can be seen 
from the seismic performance and vulnerability of cantilever retaining wall that widely 
used in Malaysia. Retaining wall structures mostly used in retaining the lateral earth 
pressure that is critical and important to prevent soil from collapse and erode which also 
held the soil that give the strength to the building and this structure may occur damage 
and movement due to seismic effect. Therefore, this paper objective is to study the 
behaviour and dynamic characteristics of retaining wall and asses the resistance capacity 
of the structure under different earthquake loading. Hence, the cantilever retaining wall 
simulated by modelled and analysed using finite element seismic response by SAP2000 
software under different type of analysis. The analysis that covered in this research is free 
vibration analysis, time history analysis and response spectrum analysis under two 
different earthquakes loading. The earthquake loading is obtained from Malaysia 
Meteorological Department which is Acheh and Elcentro earthquake that implemented 
in the analysis to do the comparison in dynamic characteristic of cantilever retaining wall. 
It can summarize that, the retaining wall structures generally capable of resisting low and 
major seismicity and also can yield potential different earthquake loading. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 BACKGROUND OF STUDY 
 
Earthquake disaster rarely happen in Malaysia except in Sabah and Sarawak, but 
the small number of seismic waves still can be felt in certain places especially because 
Malaysia is the nearest country to the tectonic plate located along Indonesia. Earthquake 
cause by a large strain of energy to the earth crust that produce from the movement of 
two tectonic plates slipped and moved away or towards each other. This is associated 
with the subduction zones between the Indo-Australian plate and Eurasian plate at the 
west and south part, also the subduction zones between the Eurasian and Philippines plate 
at the east region (Adiyanto & Majid, 2014). 
 In 2004 an earthquake with magnitude Mw 9.0 occurred in Indian Ocean with an 
epicentre at west coast of northern Sumatra caused by a rupture along the fault between 
Burma Plate and the Indian plate which also generated a disastrous tsunami that struck 
the coast of several countries in Southeast Asia. According to (Adiyanto & Majid, 2014), 
a total of 76 persons have been reported killed and many properties had been destroyed 
when the tsunami hit along the northwest coastal areas of Perlis, Kedah, Penang, and to 
some part of Perak. In Malaysia the strongest earthquake struck at Ranau, according to 
(Majid, Adnan, Adiyanto, Ramli, & Ghuan, 2017) on June 5th 2015, a moderate 
earthquake with magnitude Mw5.9 as reported by Malaysian Meteorological Department 
was occurred in Sabah, Malaysia around 7:15 am local time. The impact of tremor can 
be felt through Kota Kinabalu, Kundasang, Kota Belud Ranau and Donggohgon. The 
magnitude of this earthquake falls into the moderate category which can cause property 
damage and based on the figure 1.1 below the number of the earthquake with moderate 
magnitude occur 200 times per year worldwide. It gives bad impact on the structures 
although the intensity and magnitude were not as bad in other countries. Figure 1.2 shown 
that the earthquake epicentre located approximately 15 km north of Ranau with 10-meter-
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deep of focal depth. This shown that Malaysia need to aware with the earthquake hazard 
and tremors that had been felt due to the nearest earthquake by implement new method 
in designing building structure by including seismic design. 
 
 
Figure 1.1 Correlation between magnitude and energy release 
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Figure 1.2 Epicentre of ranau earthquake. 
(USGS,2016) 
In Malaysia, there are a lot of development in hilly area either existed building 
and ongoing construction. Retaining wall widely used to retains soils behind it to prevent 
landslide that cause from erosion and cause failure of slope. Mostly retaining walls places 
at area of extra support required to prevent the soil from moving downhill with erosion. 
In modern development retaining walls used to create terraces provide usable land on 
slopes. These have been engineers challenge to provide the best design of retaining walls 
to provide safe structures.  
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